Glazier et al. (8) and with another model negative-strand virus, vesicular stomatitis virus (1, 2, 3) . These data permitted deductions about the order of genes in the viral genomes; in the case of Sendai virus, the gene order deduced was 3'-NP-Fo-M-P-HN-L-5' (8) . However, the Sendai virus gene assignments were made indirectly, by relating the apparent molecular weights of electrophoretically separated virus-specific RNA species to the apparent molecular weights of the viral polypeptides. The present work was undertaken to identify the viral mRNA species directly, by translating them in a cell-free system. Sendai virus-specific RNA labeled with [3H]-uridine in the presence of actinomycin D was extracted from infected chicken embyro lung cells, and polyadenylic acid-rich species were selected by oligodeoxythymidylic acid-cellulose chromatography (8) and centrifuged in a sucrose gradient (Fig. 1) . Although the profile of radioactivity across the gradient appeared to provide no separation of RNA species, samples taken from adjacent fractions at the main peak of radioactive RNA had different compositions of RNA species, as revealed by electrophoresis in formamide-containing polyacrylamide gels (Fig.  2) . RNA component 1, the most mobile species in electrophoresis, was nominated previously as the message for the 34,000-dalton virus polypeptide M on the basis of its apparent molecular weight (8) . Component 1 was the major RNA species in fraction 14 of the sucrose gradient (Fig. 2a) . There was also some heterogeneous After centrifugation for 17 h at 33,000 rpm and 20°C in a Spinco SW41 rotor, 0.5-ml fractions were sampled for acid-insoluble radioactivity ( ), and their UV absorbance at 254 nm (A2) (---) was measured.
The direction of sedimentation is from left to right. The arrows designate the fractions (14 to 16) examined by gel electrophoresis (see Fig. 2 ). Fig. 2a) , programmed the synthesis of a polypeptide that migrated like polypeptide M in the discontinuous polyacrylamide gel system of Laemmli (10) (Fig. 3b) . A small amount of a polypeptide that migrated like NP was also made. At the other extreme, a large amount of NP was produced in extracts that received fraction 16, 4 2 which contained mainly RNA components 2 and 4 ( Fig. 2c ), but only a scant amount of putative M was made (Fig. 3d) . The peak gradient fraction, 15, which contained the major RNA coma ponents in a more equivalent mixture (Fig. 2b) , directed the synthesis of both polypeptides in roughly similar amounts (Fig. 3c) . RNA that sedimented more slowly or more rapidly than the peak fractions yielded cell-free products like those shown in Fig. 3b and d 2b ) and in fraction 16 (Fig. 2c) polypeptides from virions (Fig. 4) . Although we recognize that complete purification of each mRNA species will be necessary for a rigorous identification, we conclude from the present data that RNA component 1 is the message for M, because M was synthesized in proportion to the representation of component 1 in the sucrose gradient fractions tested. The data also assign the message for NP to the remaining pair of major RNA components, but do not decide whether this message resides in component 2 or component 4. Component 2 remains the more likely choice, based on its apparent molecular weight under denaturing conditions, its abundance in extracts from in-2 NOTES 413 fected cells, and the sensitivity of its synthesis to UV irradiation (8) . As they are consistent with the data and deductions that generated the genetic map of Sendai virus, the present data support the validity of that map.
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Small amounts of other polypeptides were also made by the cell-free system, such as one with an electrophoretic mobility corresponding to virus polypeptide F (a cleavage product of Fo; 12) and several others with mobilities greater than that of polypeptide M (Fig. 3b, c, and d) . Quantities of these products were insufficient for further analysis, but they are probably cellular polypeptides made under the direction of small amounts of cellular messages which were not 3 4 5 6
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., e [3S]methionine-labeled polypeptides were eluted from polyacrylamide gels into 0.125 M Tris-hydrochloride-0.001 M EDTA-0.1% sodium dodecyl sulfate (pH 6.8) and treated with proteolytic enzymes for 15 min at 24°C. Digestions were stopped by diluting samples in electrophoresis sample buffer and boiling them for 2 min. Samples were then subjected to electrophoresis in 15% polyacrylamide gels (4, 10) . The direction of migration is from top to bottom. The proteases used and their final concentrations were chymotrypsin (10 pg/ml) for lanes 1 labeled in the presence of actinomycin D, but which were not excluded by our procedure for preparing viral mRNA. In contrast to previous results (7, 9), we observed little, if any, synthesis of a polypeptide that qualified as the large viral polypeptide, P (Fig. 3d) . In the present case, the message for P might have been damaged by nuclease or inadvertently removed by one of our manipulations. There is no reason to believe that the reticulocyte extract discriminates against the translation of the P message (9) . However, the message for Fo might well be present in RNA component 4, because we have not previously been able to detect synthesis of either viral glycopolypeptide when unfractionated virus 18S mRNA species were tested in membrane-free cell-free systems (7, 9) . In contrast, Clinkscales et al. (5) have been able to measure the synthesis of all the major Newcastle disease virus polypeptides in vitro.
The ease of recovery of RNA species from sucrose gradients makes it an attractive preparative procedure, and our results demonstrate that the mRNA that specifies Sendai virus polypeptide M can easily be isolated for further study in this manner. Despite the fortuitous appearance of the separation, because of the sharpness of the peak of radioactive viral messenger RNA species in the gradient (Fig. 1) , we have been able to duplicate the results shown in Fig. 2 
